Graft-induced recovery of cognitive function after diffuse and focal brain damage: implications for neural transplantation in man.
Two types of cognitive impairment in the rat are compared: deficits arising after damage to the forebrain cholinergic projection system perikarya induced by chronic alcohol treatment or excitotoxic lesions as a model for cholinergic dysfunction in neurodegenerative disease; and impairment after intrahippocampal ischaemic CA1 cell loss induced by occlusion of vertebral and carotid arteries (four vessel occlusion: 4 VO), resembling the cerebral consequences of heart attack in man. Findings to date indicate that cholinergic depletion disrupts performance on a broad range of tasks, suggesting a deficit in attention, whereas ischaemic damage induces a relatively specific impairment in spatial learning and precise localisation. Functional recovery from both types of brain damage has been observed following neural transplantation, but the mechanisms of action appear to differ. In animals with cholinergic damage, donor tissue from a variety of sources promoted functional recovery, including cholinergic-rich homografts from two different regions of the foetal brain (basal forebrain and pontomesencephalon), grafts of primary cells enriched with glia, and cultured neuroblastoma cells, provided that the grafts are placed in the terminal areas of cholinergic projections (cortex and/or hippocampus) and not in the damaged cell body regions (basal forebrain or medial septal area). In contrast, in animals with CA1 cell loss, only homotypic grafts dissected from the foetal CA1 field, and not from the CA3 or dentate gyrus fields, promoted functional recovery, when placed in the alveus, close to the damaged host CA1 area. These findings suggest that whereas grafts in cholinergic depleted animals may exert their functional effects through non-specific synaptic links with host neurons and/or release of trophic factors, CA1 field grafts may serve to bridge or repair the damaged host hippocampal circuit.